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Abstract:  Present literature shows that the risk tolerance of females is generally lower 
than that of males, but in some circumstances, it can exceed – when concerning the 
welfare of the offspring, for example. Many experiments and data suggest that the 
dynamics of female risk tolerance depend on context and type of rewards involved as well 
as cultural norms. In our experiment, holding the culture and the context fixed, we found 
that females took less risk than males. Our experiment was conducted in Myanmar using 
a lottery selection method to measure risk over five consecutive rounds. We found 1) 
female risk aversion was significant when the rewards were gift-cards and school supplies, 
but not for cash 2) over five rounds, adult females were most risk averse, and 3) winning a 
previous round decreased everyone’s risk tolerance slightly. Our results conform with the 
literature that the gender gap in risk preference is sometimes eliminated. However, that 
may be due to decreased risk tolerance from the males rather than decreased risk aversion 
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 Gender equality is one of the socioeconomic and political conundrums where legal rights 
did not result in actual equality. From the persistence of the gender wage gap to the percentage 
of women in political and business executive positions, females appear to stand at a different 
stature than males in our society. Academic literature cites the myriad of reasons for this gender 
disparity. One possible explanation is the differential in the way males and females perceive and 
undertake risk. 
     Starting with childhood, a boy is more likely to go outside and climb a tree to pass time 
while a girl is more likely to stay inside and maybe play with a doll; when we were growing up in 
Myanmar anyway. We say that climbing a tree is riskier because it is more likely to result in an 
injury. This is in an elementary form of gender differential in risk-taking. We can find this kind of 
dissimilarity between the risk-taking behavior of boys and girls across different cultures. 
However, in adulthood, the line - between what is risky and what is not - is not always obvious. 
Academically, “risk is said to exist if a consequence of action in the individual’s choice set is a set 
of possible outcomes each occurring with a known probability.” (Bowles, 2004)  
     For adults, risk is more complicated than a chance of being injured from climbing a tree. 
Risk becomes more sophisticated, both at conscious and subconscious levels (Knight, 1921). It 
can be observed in someone who impulsively did not stop at a red traffic light in a car – short-
term decision making. It is also evident in retirement planning – investment portfolios become 
less risky as retirement approaches – long-term decision making. In this paper, we will focus on 
the behavior concerning short-term risk – the undertaking of calculated risk in pursuit of a 
reward.  
 Behavior can be studied by analyzing the past actions or directly observing the decision 
making in progress. As an example, when we study the gender differences in investment 
behavior, we link the personal attributes of the owner to the properties of his or her portfolio. A 
person approaching retirement age is more likely to have more bonds in the portfolio than a 
twenty-year-old, thus being more risk averse. Another way is by conducting experiments. When 
subjects (random or otherwise) come to a prescribed place and time to follow specific 
instructions and perform special tasks, we can observe the behavior of people in that very 
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specific situation. We can also look at biological attributes to study risk preferences of 
individuals, such as amount of saliva testosterone in the case of Sapienza et al (2009).  
 In many experiments and studies regarding human tendencies and behaviors, women 
showed having lower risk tolerance1. Croson and Gneezy (2009) listed ten experiments that 
included risk-taking, social behavior, and competitiveness. Women had lower preferences than 
men in all, but two where preferences where they were equal – in social and insurance context. 
In the financial context, Charness and Gneezy (2012) found that women were more financially 
risk averse than men in fifteen different economic experiments.   
 In a wider perspective, Byrnes et al (1999) gave an overview of 150 studies in risk-taking, 
ranging from smoking and driving to exercise and sexual activity. They separated the risk types 
into sixteen categories and found that males showed higher risk preference than females in 
fourteen. However, most of the experiments were qualitative and self-reported.  
While female risk aversion is evident across a wide spectrum of contexts, we will focus the risk 
aversion in the decision making under financial context which can be measured experimentally.  
 We acknowledge that studying risk on financial context alone will not be sufficient in 
explaining the gender differences. However, in regard to poverty and development, which is the 
primary motivation of the master’s degree program this thesis is for, studying risk tolerance in 
financial context would carry more weight in predicting the courses of actions and endeavors the 
participants might take and their financial success. For example, De Mel et al (2012) found that 
cash transfer to small businesses - ones without any employees - has no long-term effect on 
female-owned businesses, but males gained $6 to $12 in income per month as a result of the 
transfer. Authors discussed possible reasons underlying the income difference, but none 
conclusive. 
 Risk aversion also results in involuntary evasion of economic opportunities (Fletschner et 
al, 2009), and impedes poverty reduction efforts by governments and NGOs globally. It could 
also be one of the barriers in keeping women from escaping poverty because gender inequality 
has a very strong correlation with poverty. According to the United Nations Development 
                                                 
1 Risk preference can be thought of as the level of risk a person is comfortably willing to undertake without careful 
analysis – risk at a subconscious level that is intrinsic that individual. Risk tolerance is a range of risk preference that 
fluctuates after analysis – a calculated risk. 
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Programme (UNDP) 2016 Report, developed countries were ranked best (lowest score) in the 
gender inequality index. Top ten consisted of developed European countries, Singapore, 
Australia, and the United States, where the bottom half was mostly developing (third world) 
countries.  
 In addition to risk aversion, there are cultural constraints that may play a role in the 
persistence of poverty. In Myanmar, women are traditionally limited from venturing outside the 
roles pertaining to house-keeping and few jobs designated for women, such as selling produce 
and seasonal agricultural work; or teachers and nurses for educated women. Even though there 
are no legal restrictions that are preventing women from pursuing any opportunities, 
professional businesswomen in Myanmar are too few.  The rarity of female professionals in itself 
is a deterrence for the rest of the female population from venturing and participating 
competitive businesses. Another factor may be due to its political and economic isolation which 
lasted from the 1960s to 2012 where the country lagged behind in many aspects of growth in 
the late 20th century, including human rights and gender equality. 
    Since 2012, Myanmar has been slowly liberalizing its politics and economy after five 
decades of isolation. Traditional customs are rapidly transforming into a new contemporary 
culture. During this cultural transition, appropriate policies and programs are necessary to 
ensure that the traditional limitation of roles for women does not transfer into the new culture. 
However, there are very few rigorous academic studies to guide the present government and 
NGO policies since so little academic work has been done on Myanmar economy and culture. 
More academic work and result based policies are needed to create healthy growth and 
transformation into the new era.  
     Another motivation for our experiment is to assess the cultural and economic behavior in 
the context of risk-taking in Myanmar. Our results may be useful in predicting adoption rates and 
effectiveness of future policies and programs, e.g. micro-finance, by the diverse ethnic 
population groups of the country. There are 111 spoken languages in Myanmar (Ko and Mikami, 
2005).  
 In our experiment, the data was collected from 239 high school seniors, right before they 
step into adulthood as the next generation. Since the end of high school marks the end of formal 
education for most of the rural population in poverty, our results should be reflective of their risk 
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propensities as adults.  Our subject pool also had 89 adults which allows us to benchmark the 
differences between the students and adults. Comparing the differences between adults and 
students may give us an insight into evolution and transfer of risk preference across generations. 
     In our experiments, we find that the gender gap exists in Myanmar along with significant 
behavioral differences between adults and students. This gives us a sense of the present 
situation in Myanmar in relative to the rest of the literature in gender and poverty issues. To 
formally explorer the gender gap in Myanmar, we asked – 
a) Does the gender difference in risk-taking behavior exist in Myanmar? 
b) Is the risk preference sensitive to the form of reward?  
c) What is the evolution of risk tolerance over time for each gender? 
2. The Context of Our Study in the Literature 
 To reiterate - in the fifteen economics experiments that Croson and Gneezy (2009) 
reviewed and ten by Charness and Gneezy (2012), females have consistently less than that of 
males in risk, social, and competitive preferences. Some of the experiments included risk 
preferences in finance, lottery, and insurance under different contexts and frames. Nearly all of 
them showed higher risk preference by males except in a few circumstances. Females matched 
males in a few but did not exceed. 
 We must note that the definition of risk varies under different circumstances and 
changes across cultures. A first well-known and rigorous definition of risk was by Knight (1921) 
where he defined risk and uncertainty in a pseudo-economic way. He defined risk as measurable 
uncertainty, which in turn was not a true uncertainty. Toma et al (2012) pointed out a variety of 
academic uses of risk where risk is defined relative to uncertainty. They described that risk is 
quantifiable and uncertainty is not – which was in line with Knight (1921) definition. There are 
other definitions of risk. We will not dive too deep into the precise definition of risk in this paper. 
 Our intent is to show the gender difference in our experiment where males and females 
respond differently to earning opportunities under probabilistic conditions, whatever definition 
of risk may be. Thus, we will assume that the preference for risk and uncertainty are nearly 
perfect collinear, and we will treat them the same. This is a very safe assumption and is 
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supported by all 25 experiments reviewed in Croson, Gneezy (2009) and Charness, Gneezy 
(2012).  
 Gender differences in economic experiments led some academics to hypothesize that the 
gender difference in behavior may be rooted in our evolutionary past because male and females 
certainly have biological and physiological differences. In regard to biological differences, a well-
known explanatory variable is a testosterone. Sapienza et al (2009) measured saliva testosterone 
in the MBA students (N > 500). They found that individuals with high testosterone are more likely 
to choose riskier career paths. An experiment by Hold and Laury (2002) also confirmed that 
greater risk aversion in females with a price-switch lottery game. 
     Holt and Laury (2002) and Masclet et al (2009) conducted a binary lottery selection game 
with adults where they had to choose between a certain payout and a probabilistic payout but in 
greater amount. A particular payout value where they preferred certain payout over the 
probabilistic payout reflected the individual’s risk preference. Subjects chose between multiple 
payout lists and were paid for one choice at random. Most risk experiments were paid in the 
same way. Subjects made multiple decisions and they were randomly paid for one of them.  
However, such experiments only captured a moment in the subject’s risk aversion spectrum; also 
Fletchner et al, 2009; Schubert et al, 2000. 
 Additionally, some of the assessment was done in the form of hypothetical monetary 
value as a reward. Had the reward been actual monetary value, results could differ. For example, 
in Holt and Laury (2002) a few subjects behaved erratically when the payment was hypothetical 
compared to when the payment was actual money. Another notable result from their 
experiment was that the gender gap closed for high-value payouts. All the experiments 
mentioned so far measured risk tolerance level for a specific type of risk – a calculated risk. It 
was a snapshot of the risk tolerance at a point in time. They were subject to rationality but did 
not reflect subjects state of patience or the variances of individual discount rates of the subjects 
over time. 
 Another economic quantity that correlates with risk-taking is discount rate – how much 
one values something in the future at the present. Discount rate is worth noting because it also 
exhibits differences between genders. Warner and Pleeter (2001) showed that the acceptance of 
early retirement packages offered to military personnel in the 1990s displayed a large gender 
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disparity in the personal discount rate among enlisted Soldiers, but not among the Officers. The 
primary difference between Officers and enlisted Soldiers is education. Most of the enlisted 
Soldiers only possessed a high school diploma whereas Officers had Bachelor (four-year college) 
degrees or higher along with longer and more rigorous conditioning and training. This was one 
instance where education closed the gender gap in behavior. However, in Sapienza et al (2009) 
among MBA students, education did not close the gender gap in risk preference.  
     Furthermore, risk involves chance and lack of control on the outcome.  However, lack of 
control is not a determinant in the gender differences when it comes to risk. Charness and 
Gneezy (2010) showed that ambiguity of control and certainty (or uncertainty) of chance did not 
affect the risk aversion, which is in line with our assumption of collinearity between risk and 
uncertainty. 
     Our experiment checked if the risk aversion is persistent when the reward is non-
monetary, such as durable goods or food (gift cards to grocery and department store).  
Literature shows that behavior can change when the incentive is for non-monetary rewards. 
Cassar et al (2016) showed that gender gap in competitiveness closed for certain rewards; in this 
case when participants were asked to compete for vouchers that could only be used for the 
benefits of their children. When applying Cassar et al (2016) results to risk, gender gap might be 
narrower when competing for certain non-cash rewards as well.  
     The narrower gender gap for certain non-monetary rewards may also have to do with 
negative cultural association of money and greed, for example - clichés such as “money is not 
everything” or “gold digger.” From what we have reviewed so far, we can expect that female risk 
preference is not fixed, thus not necessarily always less than that of males. Schubert et al. (1999) 
showed that female risk preference was the same as that of males when risk was in the context 
of insurance with clear probabilities. Females also had the same risk preference as males when it 
comes to social risk in a survey of 657 participants (Harris et al, 2006). These indicate that 
females are willing to take a high level of risks as males when they choose to.  
     The lack of capability of females for high risk is not also the issue. Females generally and 
simply choose not to assume high risks. We can say that risk aversion is not entirely innate 
female behavior rooted in evolutionary biology even though there certainly are behavioral 
differences as a result of biological nature (Lenroot and Giedd, 2009). For example, the 
 10 
menstrual cycle affects the behavior of females. The tendency of females to seek out more social 
activity corresponds with phases of menstruation (Christine et al, 2006). Menstruation cycle may 
affect risk tolerance as well (Lazzaro et al, 2016). 
     Many scholars across different fields of studies have tried to explain the gender 
differential in risk preference. Slovic et al (2000) found that greater risk assumption was 
associated with the reduced perception of risk. Reduction in the perception of risk depended on 
the familiarity of risk. They explained that men took more risks than females because they were 
more familiar with it. And females took more risk in the social context for the same reason since 
they engage in more social activities than men by nature. This related back to the limitation and 
restriction imposed by cultural and social norms. Social capital played a larger role for females 
than for males. Booth et al (2014) discovered among the first-year college students that females 
in a single-gender environment made riskier choices than those in a coeducational setting. It is 
possible that male presence suppresses female risk tolerance. 
      Additionally, risk tolerance is not always constant over time. An individual’s risk 
preferences can change and should respond to external conditions or past undertakings. It may 
be sensitive to the business cycle of the macro-economy or the phase of the life of the subject 
itself. Dohmen et al (2017) found that “risk attitudes across the life course” changed and the 
gender gap narrowed during some periods while overall “willingness to take risks decrease(d) 
over the life course.” They stated that risk attitude may be in phase with the overall condition of 
the macro-economy. A severe recession may decrease the risk preference of subjects. 
 Another external factor is the effect of the outcome from the previous undertaking on 
the present risk attitude. Gambler’s fallacy is a common effect where one believes that a recent 
outcome is less likely to occur. Suetens et al (2010) found that gambler’s fallacy was more likely 
to affect men. The irrationality in the gambler’s fallacy may also affect men’s earnings in the long 
run. Additionally, stress due to past failure might reduce risk-taking in the future and success of 
the past endeavor might increase it. However, there has not been any experiment that 
measured the evolution of risk preference – that is to measure a subject’s risk preference over 
time. In our experiment, we were able to capture how the level of risk preference changed over 
time by playing the lottery selection for five rounds and paying the subjects for every decision 
they made.  
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     Our experiment sampled the critical age group that is highly reflective of the Myanmar 
cultural risk preferences. Since our subjects were at 10th grade, sixteen years of age, irrational 
risk preference of childhood have already dissipated as well (Paulsen et al, 2012).  However, 
sixteen-year-olds were still adolescents and not quite adults, especially since many of the youth 
suffered from growth stunt (UNDP Report, 2016). 
 Quantitative elicitations of risk to this age group have not been done in searchable 
literature, e.g. Google Scholar and EconLit Database. However, there have been many survey-
based research papers per Bynes et al (1999).  Steinberg (2010) used self-reported and 
behavioral measures to construct behavioral tendencies followed up by computerized test on 
planning and another computerized test on impulsiveness. The experiment had 935 individuals 
between the ages of 10 and 30 years in five sites across the continental US. Steinberg found that 
risk seeking behavior peaks out in mid-adolescent, which is consistent with Pauelsen et al (2012). 
The results were inconclusive about whether the decline in risk was due to maturity of control 
for impulsiveness or changes in reward seeking nature or a combination of both.  
 Galvan et al (2006) showed that the risk seeking behavior was more reward associative 
than impulsiveness. Galvan et al used functional magnetic resonance imaging (fMRI) to study 
brain activity relating to risk and reward. They found that reward processing area of the brain 
was highly associated with risk-seeking behavior. This indicated that risk preference may be 
responsive to forms of reward. Our experiment had three treatment groups of reward. 
3. Experimental Design and Methodology 
 Since our intent was to measure 1) gender difference 2) sensitivity to the type of 
incentive or reward 3) evolution risk preference over time, we incorporated a lottery selection 
method under three different types of incentives as treatments. To observe the evolution of risk, 
our subjects played five rounds of the lottery selection. Our experiment was conducted in the 
following sequence: orientation, sample game with an enumerator, five rounds of risk game, an 
arithmetic performance task, survey, and payment. Total time for each session was 
approximately three hours. 
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3.1 Risk Measurement 
 Our metric to measure risk was composed of six lottery choices with gradually increasing 
expected value, increasing variance in payout, and under fixed probability. See Appendix B for 
the selections presented to the subjects and its format. Table 1 shows our metric for risk levels. 
Under the first choice, Choice 1, the subject would receive a payment of 500 kyats regardless of 
they win or lose. How they win or lose was determined by a coin flip. Head was fixed to a win 
and tail was fixed as a loss. The first choice had the expected value of 500 kyats because the 
average earnings would be 500 kyats by choosing choice 1 consistently. The last choice was 1200 
kyats if coin flip was head, zero if the coin flip was tail. The last choice has the expected value of 
600 and is the highest level of risk in our system. We performed a coin flip in front of the 
subjects to ensure that they witnessed the uncertainty in the outcome. A full round was played 
in front of all the subjects with an enumerator along with an actual exchange of the payment. 
 Since we wanted to see how risk preferences changed over time, our subjects played five 
rounds consecutively. Each time a subject made a choice, an enumerator would write down their 
choice in a score chart with a green pen. Subjects were not allowed to have any writing utensils 
during this portion of the experiment. Then a coin was flipped to determine the result. Each coin 
flip was performed for each of the subgroups within the session. All the sessions were in a 
classroom environment. Subgroups were made for each row of desks in some sessions and for 
each column in others. Each session had between four and seven subgroups. So there were 
three or four subjects sharing the outcome of each coin flip. 
     After a coin had been flipped, enumerators wrote down the result for the subgroup the 
coin flip was for. After the results had been written down and discovering how much they 
earned from the previous choice, subjects made another choice out of the six from Table 1.  We 
repeated this until a total of five rounds had been played. Since a cup of tea was around 300 
kyats and the range of possible outcomes is between zero and 12000, our experiment was 
dominant, salient, and monotonic. 
3.2 Treatments: Types of Reward 
     The sum of winning amounts from Table 1 was given out in three different mediums: 
cash, department store gift card, and school supplies. Total earnings consisted of earnings from 
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the risk game and earnings from the arithmetic task. Site 1 was given cash and gift card, in order 
of the sessions. Site 2 was gift cards and cash respectively. Site 3 students were given school 
supplies and cash. Therefore, the cash reward was not always the first reward of the sessions at 
each location. Site 3 adults were given school supplies day one and cash day two. When the 
session payment was cash, we had stacks of cash displayed in front of the room from which the 
enumerator was paid from during the practice round.  
     Department store gift cards were used for Site 1 and 2. Gift cards were a new concept for 
the students. The store was Wal-Mart-like and the gift cards were magnetic swipe cards. The 
store had only been opened for a few months. Despite multiple iterations of how to use the gift 
card, it was unclear if students truly understood the function of a gift card. They did understand 
that their winnings will be on the card however and it was worth some value. We received some 
feedback from the students a few days after we departed the site about how some of the 
students were surprised that they were able to buy from the store with the gift card. 
     When the payment was school supplies, we purchased a variety of school supplies and 
displayed them in the front with price tags. Rulers were 200 kyats; notebooks were 500 kyats; 
crayons were 1000 kyats; high-quality notebooks were 1500 kyats, etc… Subjects could pick up 
the items up to the total amount of their winnings. Most demanded item was the notebooks. We 
had to limit the notebooks to four per person as soon as we noticed the high demand. Their 
winnings were rounded up to 200 kyats – price of a ruler. 
3.3 Arithmetic Performance Task Under Competitive and Non-Competitive Situations 
 We also included an arithmetic task to see if there was a difference in performance 
between genders under competitive and non-competitive situations. This math score also served 
as a proxy for some possible unobservable that might be affecting the risk levels. The task was to 
add five two-digit numbers as many as you can in two minutes. See Appendix B for a sample 
completed by a subject. We imposed the non-competitive situation by paying the subjects for 
each of their right answers, 100 kyats each (piece rate). We imposed the competitive situation 
by paying the subjects also 200 kyats per correct answer, but only if they scored higher than 
another randomly matched subject in the room(competitive rate).  
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 Randomness was simulated by shuffling all answer sheets, pulling the top sheet and 
another sheet from the middle of the stack, then comparing the number of correct answers. Ties 
are paid out 100 kyats each. For half of the sessions, subjects performed the competitive scoring 
first and did the piece rate second. The other half of the sessions was piece rate first and 
competitive rate second to account for the practice/learning effect in adding numbers. There 
were two sessions for each of the reward types: cash, gift card, and school supplies. The results 
were balanced in terms of the learning effect for this task. We will discuss the results of this 
portion in section 5.3.3. 
3.4 Characteristics of the Subjects 
 In the final data set, our subject pool consisted of 238 high school seniors (10th grade, 
average 16 years of age) and 89 adults involving three separate high schools in two different 
towns in two different states. All schools were public schools. All the adults were from the 3rd 
high school. Adults were legal guardians and family members of students who went to the same 
school as our student subjects. Some were older siblings and some were grandparents. Below is 
an overview of the number of subjects. See Table A1 in Appendix A for a detailed summary 
statistic of the characteristics and the responses of each group. 
     A notable characteristic for the students was that all of them were academically 
homogeneous. All our student subjects were in the top percentile in their respective schools 
academically. The classes in Myanmar are grouped by academic performance. Top 40 students in 
A class; the next 40 in B class; C class and so on. We used top classes from all schools. Site 1 was 
the flagship school in Shan State and had the lowest classes sizes. Students were from the less 
impoverished background than site 2; site 1 and 2 were in the same city.  
     At Site 1, Class A and B had approximately 36 students which gave us 71 subjects with 
some students being absent. Site 2 had over 50 students each in Class A and B. Students were 
poorer and had more ethnic minorities. It is worth noting that Site 1 and Site 2 were only a mile 
apart. Site 3 was in a different state, Mandalay, and had the largest class sizes. In site 3, we only 
used one class, Class A, which had 61 students even after having some student left our session to 
skip school.  
 15 
     All three schools had sex ratio around 1:2 (male: female) across student bodies for the 
seniors. The gender ratio in our subjects was representative of the student bodies in all schools. 
It was worth noting that all three schools had a passing rate for the final national examination of 
30 10%.  
 The adult subjects were at site 3 and the experiment was conducted over two days. The 
first day we invited the parents of seniors; the second day, juniors. The invitations were sent out 
via the assistant principle. We did not know the exact verbiage of the invitation. On the first day, 
approximately 70 people showed up which was too many as they required more supervision 
since they were not used to sitting in a class following instructions. The next day we limited the 
subjects to 40 and the rest were sent back with 1000 kyats (75 US cents) worth of school 
supplies and refreshments. Data attrition rate mostly lied in the adults and almost none in the 
students. Some adults participated even though they were illiterate or were not literate enough 
to complete the survey portion at the end. Lack of survey completion was the major source of 
our data attrition. 
 Our subjects were not chosen randomly at the national level. Therefore, they were not 
representative of the country and our results are not generalizable to the rest of the population 
in Myanmar, or even to each town. Our data shows that gender differences are present in this 
particular subset of the population and attest the literature. 
4. Econometric Quantities 
 Our identifying assumption is that our subjects will try to maximize their earnings. In 
doing so, the choices they make will reflect their intrinsic risk tolerance. Each choice r that 
subject i makes for round t is rit . With rit, we construct three primary quantitative measures we 
will examine –  
1. average risk, r 
2. risk as a function of time, r(t) and  
3. stability of risk, R. 
Since our metric for measuring risk is linear on 1-6 scale over five rounds, we describe the risk 






𝑡=1   (1) 
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Where ri is the risk preference of individual i, t is the round number.  Thus, average risk for the 
population, r is  
 𝑟 = 1
𝑛
∑ 𝑟𝑖𝑛   (2) 
The range of r is [1,6] as well and is our first primary measure for analysis. To examine if risk 
preference is affected by demographic and other attributes we collected on the survey, we run 
the regression 
  𝑟 =  𝛽 + 𝛽1𝑀𝑎𝑙𝑒 + 𝛽2𝑐𝑎𝑠ℎ + 𝛽3𝑠𝑐ℎ𝑜𝑜𝑙 𝑠𝑢𝑝𝑝𝑙𝑖𝑒𝑠 +  ∑ 𝛽𝑗𝑉𝑎𝑟𝑗 + 𝑢𝑚𝑗   (3) 
where 1 would indicate if there is any gender difference in risk, r. Varj is other possible 
explanatory variable for r, such as household size, height of subject, score from the arithmetic 
task. m is the number of additional explanatory variables in the regression – the number of 
Varj’s. (See table A1 for the details of the variables used.) Next, we look at how the risk level of 
each class of subject changed over time as the experiment progressed. Precisely, behavior is γ1 in 
the regression 
  𝑟(𝑡) =  𝛾0 + 𝛾1𝑡 +  𝑣  (4) 
which would be the slopes of the linearly fitted lines in figure 3.  v is the error term of the 
regression.  Additionally, we define total behavior, Ri which is a form of variance, as the sum of 
total change of risk, rit from t to t+1 by subject i, that is 
 𝑅𝑖 = ∑ (𝑟𝑖𝑡 −  𝑟𝑖(𝑡−1))25𝑡=2    (5) 
which is not quite the standard variance of r.  𝑟𝑖𝑡 −  𝑟𝑖(𝑡−1) is the difference from 𝑟𝑡−1, not from 
the mean ?̅?. We choose this method for ease of calculation and for the convenience of keeping R 
as an integer. Then average total behavior, 











𝑖    (6) 
would represent total of how much a group, e.g. male students, deviated from previous choice 
which could be thought of as stability of their risk preference. A subject who was stable in their 
risk level would not deviate much from their initial round nor from previous round, thus would 
have a small Ri. A subject who is not stable in their risk preference would change their choice more 
often and would have a larger Ri. An average of Ri - R - would be an indicator of the stability of risk 
in each group within our subjects. Thus, using 𝑟𝑡−1 makes this easier to understand than ?̅?. 
 17 
5. Results and Discussion 
 The results are discussed in three subsections. First, we discuss the average risk 
preference between genders and the effects of each reward type. Second is the severe risk 
aversion by adult females in our sample. Thirdly, we find that winning a previous round increases 
the risk aversion in our subjects. Lastly, we report three supplementary results: a) the behavior 
of our subjects is inconsistent with the expected utility theorem and b) accuracy of self-reported 
risk tolerance in the survey. c) lack of gender difference in arithmetic performance.  
5.1 Gender Differences and Types of Reward 
     The comparison between the average risk taken by males and females shows a significant 
difference. Females exhibit an average risk of 3.57 while males show 3.97 with a p-value of .000 
for the null hypothesis rejection. We further decompose the averages by student and adults. The 
difference between students and adults is significant with a p-value of .002 with average risks  
3.45 and 3.80 respectively. However, there is no gender difference within the adults, but the 
difference between female students and male students are significant with p-value=.000. Most 
of the differences reside within the student subjects; see Figure 1 showing the average risk of 
adults and students; and Table 3 showing the significance of differences between adults and 
students.  
 We further decompose the average risk by group and reward type to see if the gender 
difference exists across all three reward mediums or only in a subset of the three. Results show 
that there is no gender difference for cash in both adults and students. In literature, women 
have a lower desire to compete when the incentive is cash and becomes more competitive when 
the incentive is child-benefitting voucher (Cassar et al, 2016). We hypothesized that cash 
incentive may lower the risk preference as well. It is not the case here because the risk level for 
the females is not statistically different from the other two rounds nor the mean is lower for the 
students. Female risk preference is lower for the adults overall, but not significant either.  See 
Table 4 for the t-test results of females across all mediums of reward. It is observable in figure 2 
as well. 
 Figure 2 indicates, however, that cash seems to suppress the risk level of the boys. While 
the lower risk level of male students in cash is not significant compared to themselves for other 
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two rewards, it is the lowest and statistically indistinguishable with females. For gift cards and 
supplies, male students have a significantly higher risk level than females, unlike cash. We can 
say that cash decreased risk aversion in male students, but the decrease is not significant. Table 
4 shows that significance of the differences between subjects by treatment groups. Table 5 
confirms that the gender differences remain significant with demographic and personal 
attributes added as additional explanatory variables for the risk preference of our subjects. The 
regression results in Table 5 are with errors clustered by site; without clustering, differences are 
more significant. 
 In Holt and Laury (2002), risk aversion of both males and females increased for high stake 
values. Application of their results implies that the magnitude of the rewards in our experiment 
is relatively high for our subjects.  From our survey, median weekly allowance for students in our 
sample is [1500,2500] kyats – calculated from the averages of response #3 and #4. Average 
response for weekly allowance is 3.5 – selection #3 is [1000,1500] and #4 is [1500, 2500]. The 
mean and the median approximates that average allowance is around 1500 kyats, which means 
each of the five decision on the lottery selection was greater than the daily allowance of our 
subjects, and total earning for the day is approximately their weekly allowance. In Holt and Laury 
(2002) payout range was in also in weekly budget amount ($200s) when risk aversion increased 
for both genders. In 2002 value, $200 is a good estimate for the weekly budget of a person 
exclusive of rent. Our results appear consistent with Holt and Laury’s that risk aversion is 
increased for values in the frame of the weekly amount. This may indicate that it is human 
nature to process or plan in a weekly manner. 
 However, Dreber and Hoffman (2007)2 found, using similar dollar value range - ~$250 in 
1700 Swedish SEK, that gender gap did not close, and female risk aversion remains significantly 
higher than males, but their experiment was a simulated investment. Both experiments were 
different from ours, but Holt and Laury was more in line with our lottery selection where theirs 
measured a switch between a list of two lotteries.  
Recall the analysis of a group of actual investment portfolios that showed that women 
are more risk averse in Eckel and Grossman (2008). Portfolios had an outlook of a much longer 
                                                 
2 Summary of Dreber and Hoffman (2007) was reported in Charness and Gneezy (2012). Actual article of Dreber 
and Hoffman (2007) could not be found in several databases that we searched. 
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time frame than our experiment. Average values of those portfolios were likely much higher than 
the mentioned $200s (weekly budget) in our experiment, meaning that high magnitude of award 
value does not always increases risk aversion in both genders. Additionally, Arano et al (2010) 
showed that gender difference in risk level was not universal in asset allocations. This 
inconsistency of gender difference in assumption of risk seems to be a norm in the literature.  
The reason for the lack of gender difference for cash reward in our experiment is 
uncertain. We suspect that it is due to lower male risk tolerance as we stated earlier which was 
not statistically significant, however. But we are confident that female risk aversion is well 
defined in our experiment. 1) Female risk level on average never exceeded that of males in any 
of our rounds. 2) Female risk aversion under gift card and school supplies is highly significant. 
Both have a decent amount of statistical power as well, 45% and 70% respectively, in contrast to 
that of an average economic experiment (Loannidis et al, 2015). Nonetheless, we acknowledge 
that our results are underpowered since the rule of thumb is 80%. 
5.2 Risk Aversion in Female Adults 
 We discussed average risk in the previous section 5.1. In this section, we will show how 
the behavior of risk, r(t), changed over time as discussed in section 4. Specifically, we will discuss 
1) the behavior, 𝛾1, of each group of subjects under different treatments, 2) average total 
behavior, R. 
5.2.1 Risk Across Five Rounds 
Figure 3 shows linearly fitted lines of the average risk levels over five rounds for each of 
the treatments. Figure 3 also compares how risk level changes for each class of subjects and 
rewards over the rounds. The trend is that risk levels are increasing over time and we will see the 
time trend is evident visually. It is as expected because choice five and six have the highest 
expected value. In the long run, it is the best choice for maximizing earnings. So, increasing risk 
level with time indicates that our subjects were rational, (in 5.4.1, we will show an irrational 
aspect of their behavior according to the maximization of the expected utility theory), and 
attempting to maximize earning as they adapt to the game.  
Specifically, for our subjects, the ones who were extremely risk averse and really desired 
choice 1 had to win the coin flip all 5 times to earn 2500. Compare to another who liked choice 6 
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would only have to win 2 out of 5 coin flips to earn 2400. We expected that rational subjects 
would be able to arrive at the same conclusion and behave as such. All of our subjects were able 
to perform such adaptation for the game as illustrated in Figure 3 under school supplies.   
Under school supplies, rates of increase in risk are virtually the same for everyone.  
Slopes under school supplies in figure 3 are statistically indistinguishable. For cash, risk levels for 
adult female stand out as it relatively did not increase. (See figure 3.) The rest of the subjects did. 
In Table 3, we showed that adult females had the lowest average risk overall, but that it was not 
statistically significant from other. Here the adult female behavior is significantly different when 
we compare the slopes,  from Equation 4.  
In Table 6 are the p-values of the Wald-test for p = q where p and q are the subject class, 
e.g. adult female, male student, etc… Under the cash round, adult females did not behave 
differently from themselves in the supplies round. Within cash treatment, however, the rate of 
change of risk over time of adult females was significantly slower than female students and adult 
males.   
 The fact the females did not increase their risk level at the same rate as the other toward 
the highest payout choice is clear in figure 3 and table 6. The behavior seems irrational. This 
severe risk aversion of the adult females may be an evidence of some fundamental biological 
factor or some life experience. It could also be simply that parents who showed up were 
unemployed and they could not risk not receiving any cash, or the lack of education. The source 
of this irrationality is unclear. However, this result is limited by our statistical power as well, 
which is only 22% vs female students and 13% vs adult males. Nonetheless, we are convinced 
that with both lower overall mean from table 3 and significance in the first order condition, ,  
risk aversion of the female adults in our subjects is undeniable. 
5.2.2 Total Change in Risk Between Each of the Five Rounds 
 We now look at the average total behavior, R – Equation 6. We find that - men, boys, 
girls, and women - all equally varied in how they switched their choices over 5 rounds. A form of 
indecisiveness or deviating too much from internal risk preference would increase the 
magnitude of R. When the risk tolerance surpasses the comfort zone of the subjects, it will result 
in greater magnitude in R, switching between choice 1 to/from choice 6. Table 7 shows that in 
 21 
terms of R, all groups were indistinguishable from each other. For R, we only examine cash vs 
non-cash so our results are exclusive of gift card rounds because adults did not have gift card 
treatment. There is no gender difference in R that we can see. 
5.3 Does Winning or Losing Affect the Risk Level? 
 It is reasonable for a person to make decisions based on previous experience. In this 
section, we find out if previous results of the coin flips affected the next selection that our 
subjects made. We run the regression 
  𝑟 =  0 + 1𝑤𝑖𝑛 + 2𝑚𝑎𝑙𝑒 + 3𝑠𝑡𝑢𝑑𝑒𝑛𝑡 + ∑ 𝛽𝑗𝑉𝑎𝑟𝑗 + 𝑢𝑚𝑗   (7) 
where r𝑖 =  rit − ri(t−1) , win is 1 if the subject won previous round and 0 if lost. (Note we lose 
20% of N here since r𝑖  is null for t = 1 because t = [1,5], we start with ri2 – ri1.) Like the variable 
win, male and student are also binary dummies. 𝑉𝑎𝑟𝑗 are additional explanatory variables as 
before 
Regression (Table 8) shows that winning previous round decreases the risk level slightly. 
After controlling for the increasing trend over time as seen in figure 3, reduction of risk tolerance 
due to winning is negative and significant. This may be due to the gambler’s fallacy in winning. 
Winning previous round induces the belief that next coin flip is less likely to be head because the 
last flip was a head.   
 Effects of winning or losing does not impact each gender differently. Despite significant 
risk aversion of adult females under cash and female students under gift card and supplies, 
gambler’s fallacy affects both genders equally. P-values for the coefficients of male remains far 
from significance in all the specifications in table 8. As a robustness check, regression of equation 
7 with time variable and additional interactions are in tables D4 and D5 in the Appendix D. 
5.4 Supplementary Results 
 Additionally, there are three results that we find worth reporting. One is non-linear trend 
in the risk level over time across all treatments. Second is the predictability of risk tolerance of 
our subject from self-reported risk tolerance from the survey. Third is the performance of our 
subjects in the mathematical task. 
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5.4.1 Non-Linear Trend in the Evolution of Risk 
In section 5.2.1, we decomposed the risk level by round and by each class of treatment 
and did a linear fit to compare the change of risk over time. Figure 3 showed a positive time 
trend. Furthermore, visualization of risk level at each time t shows a non-linear cyclical trend. 
(See figure 4.) With time, risk levels increased. Round 2 is higher than the first round for all the 
subjects in each of the treatment followed by the decreased risk in either round 3 or 4. Our 
subjects were switching back and forth between lower risk choice and higher risk choice.  
According to the theory of the maximization of the expected utility, switching back and 
forth in the risk levels indicates that the choices are indifference. But the time trend in increasing 
risk is significant, meaning higher choices were chosen consistently more over time by our 
subjects. This indicates that they knew, with varying degree of certainty, that higher risk choices 
were better. This contradicts the earlier claim that the choices were indifferent to our subjects.  
We expected our subjects to try to maximize earning. We are fairly certain that our 
subjects were not indifferent of the choices – they could see that choice 1 has a flat payout of 
500 whereas choice 6 could payout 1200 upon winning.  Switching back and forth between the 
choices could be due to the learning effect where the subjects were still trying to figure out what 
is best for them. We will not explorer this further. Our statistical power is too low at this level of 
decomposition, especially for adults – 5% power for adult males, but these results may be useful 
to some because there may be underlying structure in the way the people navigate toward their 
decision.  
For example, let us say that one can establish necessary second-order conditions for a 
strategy for the lottery game in our experiment. Many solutions to such second order conditions 
are sinusoidal and wave like. It would mathematically necessitate the risk tolerance to behave 
sinusoidal as well. It could explain the patterns in Figure 4. We need more data. However, it 
could simply be that our subjects switched back and forth because they were still learning the 
game and rationality had not developed sufficiently to make proper decisions. 
5.4.2 Predicting Practical Risk Level from Self-Reported Risk Tolerance 
 In our survey, we asked, “On scale of 1-10, how much of a risk taker are you 1) in general 
2) when having fun 3) regarding your health?” This allowed us to determine how well self-
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reported risk tolerance predicted with the actual risk they took in our experiments. Accuracy of 
the responses was measured against the risk choices they made. This is an opportunity for us to 
benchmark the accuracy of self-reported behavior to the actual behavior. 
The phrasing or the context of this question is broad, but the lottery selection risk 
measure is very specific. We were not sure how strong the correlation between survey question 
and the risk from the lottery selection will be. We know from the literature that self-reported 
and actual behavior are not completely orthogonal (Dohmen et al, 2009) and Croson and Gneezy 
(2009). Table 9 shows that the most broad and general question, risking taking in general, was 
able to predict the risk level from the experiment at 10% significant level, while the other two in 
the context of fun and health did not. 
5.4.3 No Gender Gap in the Performance of Arithmetic Task 
 After the risk game and before the survey, we included an arithmetic task for our 
subjects. Task details were explained in section 3.3. Our results show that there is no 
performance difference among the students. This makes sense because all the students were 
academically homogeneous. The only significance is the difference between students and adults. 
This is not too surprising because students were certainly more familiar with adding numbers 
since they were in school and adults were not. 
Cassar et al (2016) showed that the gender gap in competitiveness is significant when competing 
for cash. In Cassar et al (2017), even though female chose to compete less, they performed 
better in their tasks. One might expect that affinity for competition might positively correlate 
with performance. In their data, females scored significantly better in both competitive and non-
competitive rounds despite controlling for education. We asked if such tasks are performed 
better by females due to a fundamental gender difference in mathematics.  
Since both students and adults were educationally homogeneous within their groups, if the 
gender difference in arithmetic task existed, we should have observed it in our data. This null 
result combined with the higher female percentage in our subjects indicates that there is no 
inherent difference between males and female in arithmetic aptitude. This means that for the 




 In our experiment, women are more risk averse on our scale. Among the students, the 
gender gap is significant for the gift card and the school supplies, but not for cash. The lack of 
gender gap for cash may be due to the human tendency to develop greater risk aversion for 
higher payouts as well as the greater personal valuation of cash over others. Literature itself is 
inconsistent regarding risk aversion for very high payouts. It is not certain if reward mounting to 
weekly spending is high enough to invoke risk aversion across all subjects. (See 5.1 para 4,5) 
     When we decompose the average risk into how it changed over each period, the 
behavior of adult females is significantly distinct. It fails to evolve at the same rate as the others. 
See figure 3.  Our assumption earlier was that everyone would try to maximize their earnings. It 
appears that adult females did not try to maximize earning in a calculated manner. They 
maximized by going for a sure-2500-kyats, avoiding zero payouts. But that resulted in the 
avoidance of a possible-6000 kyats payout. Had we played the game many rounds, adult females 
would have the lowest earning of all. This is evidence that a tiny bit of low risk tolerance can add 
to a tremendous difference in earnings in a long run. This could be an explanation for why 
women fall behind men in earnings, rights, and privileges over hundreds of generations and 
thousands of years of human history.  
     If our subjects were better educated, they most likely would have picked the choices with 
higher pay-out. The adult females in our experiment were poorly educated – having an average 
of elementary school education. Possibly, the lack of education resulted in poor decision making 
that led to lower earning. (This is the negative feedback loop that poverty traps the poor with. 
The poor remain poor due to lack of education.)  
     In terms of average risk, female risk level never exceeded that of males with adult 
females having the lowest average. Our experiment establishes the risk aversion of both adult 
females and female students. The risk aversion in females may increase as they grow older which 
is in line with the literature. However, we were limited by low statistical power when it comes to 
adult subjects. 
 Literature showed that academics and professional experience can close the gender gap 
sometimes. It was not the case in our experiment. Despite our student population having the 
same academic profile, the gender gap was clearly significant under two of the three treatment.  
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However, our experiment assessed short-term, calculated risk. The effect of risk aversion, in the 
long run, is harder to determine as a precise causal chain is more difficult to establish and 
controls hard to implement.  
 In Myanmar, most of the population are poor. Gender inequality is prevalent and is a 
social norm.  A strong positive correlation between poverty and gender inequality should be 
sufficient to conclude the need for interventions for female empowerment. The next step of our 
research could be an experiment on a larger scale with interventions to reduce female risk 
aversion and find out if how detrimental is female risk aversion to actual earning and life 
satisfaction. 
7. Further Research 
Evolution of risk is an on-going research.  Risk propensity based on expected utility 
theorem fails to explain risk aversion across the full spectrum of decision making. It failed to 
explain ours. Non-linear un-expected utility theorem has not been fully developed nor has been 
supported by empirical work.  More empirical work with longer periods of observation may be 
helpful in creating a well-developed theory. However, such data would be challenging to gather, 
and experiments would be expansive. It may be more sensible seek out natural experiments like 




8. Tables  
 
 Choice 1 Choice 2 Choice 3 Choice 4 Choice 5 Choice 6 
Head 500 650 800 950 1100 1200 
Tail 500 400 300 200 100 0 
Expected Value 500 525 550 575 600 600 
 
Table 1. Our ruler for risk measurement. We measured from scale of 1 to 6. Choice 1 represents the 
lowest risk level. Choice 6 is the highest risk with expected value of 600. Choices 5 or 6 would yield 
maximum earning in the long run.  
 
 
  Student Adults Total 
  Females Males Females Males   
Site 1 48 23 - - 71 
Site 2 70 34 - - 104 
Site 3 33 28 54 25 140 
Trial 1 1 9 1 12 
Total 152 86 63 26 327 
Table 2. Total Subjects by site, type, and gender. Total subject count is 327. Gender ratio is approximately 
2:1 with females being the majority. 
 
 
Differences Between Students and Adults 
  Female Adult Male Adult 
  N=63, Avg. Risk = 3.37 N=26,  Avg. Risk = 3.67 
Female Student 0.020 0.967 
N=152, Avg. Risk = 3.66 
Male Student 0.000 0.070 
N=86,  Avg. Risk = 4.07 
Table 3. Matrix showing p-values of the t-test of the differences between each group. Female adults were 










 Girls Boys t-test   Women Men t-test 
 Mean Mean Girls=Boys  Mean Mean Women=Men 
 N N   N N  
Average Risk 1-6 for (Std. Dev.) (Std. Dev.) P-Value   (Std. Dev.) (Std. Dev.) P-Value 
Cash 
3.65 3.90 0.155   3.39 3.68 0.394 
N=92 N=36     N=27 N=13   
(0.807) (1.118)     (1.022) (0.874)   
Dept Store Gift Card 
3.76 4.15 *0.060  - - - 
N=45 N=33      
(0.851) (0.977)           
School Supplies 
3.48 4.27 **0.018   3.34 3.66 0.216 
N=15 N=17     N=36 N=13   
(0.934) (0.854)     (0.764) (0.826)   
P-Value of t-test for     
  
 
Cash=Dept Gift Card 0.436 0.325   
  
 




          
 
Table 4. Decomposition of risk levels by student/adult and by type of reward. Only gift card and school 






























 (1) (2) (3) (4) (5) (6) 
VARIABLES r r r r r r 
female#2.reward 0.11 0.13 0.11 0.07 0.08 0.08 
 (0.24) (0.25) (0.26) (0.29) (0.26) (0.26) 
female#3.reward -0.17* -0.10 -0.11 -0.12 -0.21* -0.17** 
 (0.06) (0.07) (0.06) (0.06) (0.07) (0.05) 
male#1.reward 0.25 0.33 0.38 0.36 0.22 0.32 
 (0.37) (0.26) (0.24) (0.26) (0.40) (0.34) 
male#2.reward 0.51** 0.57* 0.53 0.49 0.46** 0.51** 
 (0.13) (0.22) (0.22) (0.19) (0.10) (0.13) 
male#3.reward 0.62*** 0.62*** 0.59*** 0.63*** 0.75*** 0.69*** 
  (0.06) (0.03) (0.03) (0.04) (0.08) (0.06) 
total math score   -0.01 -0.01 -0.01     
  (0.00) (0.01) (0.01)   
# of in Household (HH)  -0.17 -0.19 -0.22   
  (0.13) (0.15) (0.14)   
females in HH  0.14* 0.16* 0.17   
  (0.05) (0.05) (0.07)   
males in HH  0.16 0.21 0.24   
  (0.13) (0.13) (0.13)   
weekly allowance   -0.01 -0.01   
   (0.02) (0.01)   
mother’s education   0.08 0.08  0.09 
   (0.05) (0.07)  (0.07) 
father’s education   -0.03 -0.06  -0.09 
      (0.08) (0.05)   (0.06) 
On a scale of 1-10 how much risk do you take 
in general?       0.08 0.08** 0.09** 
    (0.03) (0.02) (0.02) 
when having fun?    0.01 0.02 0.01 
    (0.04) (0.04) (0.03) 
regarding health?    0.00 0.00 0.01 
    (0.03) (0.02) (0.02) 
Constant 3.65*** 3.80*** 3.73** 3.35** 3.04*** 3.03*** 
  (0.06) (0.29) (0.48) (0.34) (0.21) (0.32) 
Observations 238 233 218 214 231 223 
R-squared 0.06 0.08 0.09 0.13 0.12 0.12 
Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1.  
Table 5. Results for equation.3 for students. Gender difference in risk level remains significant for gift card 
and school supplies with demographic and other attributes added as explanatory variables. Errors are 
clustered by site. Rewards: 1=cash, 2=gift card, 3=school supplies. (See Table A1 for details on variables.) 
 
  Female Student Female Adult Male Student Male Adult   





Female Adult 0.487 0.386 0.287 *0.055 
Male Student 0.989 0.413 0.538 0.259 
Male Adult 0.743 0.766 0.722 0.408   
  School Supplies     
Table 6. P-values for the Wald test of equality between the coefficients,  from equation.4, of risk 




  female student male student female adult male adult   





male student 0.71 0.85 0.76 0.66 
female adult 0.46 0.37 0.25 0.56 
male adult 0.39 0.38 0.78 0.61   
  Non Cash     
 
Table 7. Shows p-values of two-tailed t-tests of R, stability from Equation 6. Shows that all subjects had 
varying amount of risk preference throughout 5 rounds. 
 
 
 (1) (2) (3) (4) (5) 
VARIABLES ∆r ∆r ∆r ∆r ∆r 
t -0.11* -0.12* -0.11* -0.10 -0.10 
 (0.06) (0.06) (0.06) (0.06) (0.07) 
win -0.24* -0.25* -0.27* -0.28* -0.32** 
 (0.14) (0.14) (0.14) (0.14) (0.15) 
male 0.09 0.08 0.08 0.09 0.06 
 (0.14) (0.15) (0.15) (0.15) (0.16) 
student 0.14 0.12 0.11 0.07 0.01 
 (0.17) (0.18) (0.19) (0.21) (0.22) 
cash -0.16 -0.15 -0.15 -0.15 -0.18 
 (0.17) (0.18) (0.18) (0.18) (0.18) 
supplies -0.11 -0.11 -0.13 -0.16 -0.17 
  (0.22) (0.22) (0.23) (0.23) (0.24) 
totalmathscore  0.00 0.00 0.00 -0.01 
  (0.01) (0.02) (0.02) (0.02) 
inhh   -0.01 -0.01 -0.01 
   (0.04) (0.04) (0.04) 
weeklyallowance    -0.02 -0.01 
        (0.04) (0.04) 
rselfratedaily     -0.03 
     (0.04) 
rselfratefun     0.01 
     (0.04) 
rselfratehealth     -0.01 
     (0.02) 
Constant 0.79** 0.81** 0.89** 0.95** 1.26** 
 (0.32) (0.34) (0.40) (0.48) (0.55) 
Observations 1,308 1,280 1,264 1,204 1,136 
Number of id 327 320 316 301 284 
Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1.  
 
Table 8. Regression results for equation 7. Winning makes a significant difference when attributes outside 
the treatments are added. Impact of the previous result is more significant when the survey responses for 








 (1) (2) (3) (4) (5) 
VARIABLES r r r r r 
 On a scale of 1-10 how much risk do you take            
in general? 0.04* 0.05* 0.05** 0.05** 0.05* 
 (0.03) (0.03) (0.03) (0.03) (0.03) 
when having fun? 0.03 0.02 0.02 0.02 0.01 
 (0.03) (0.02) (0.02) (0.02) (0.02) 
regarding health? -0.01 -0.02 -0.01 -0.01 -0.01 
 (0.02) (0.02) (0.02) (0.02) (0.02) 
male   0.45*** 0.42*** 0.40*** 0.47*** 
  (0.11) (0.11) (0.11) (0.11) 
student   0.35*** 0.37*** 0.43*** 
   (0.13) (0.13) (0.13) 
cash    -0.09 -0.07 
    (0.11) (0.10) 
total math score     -0.01 
          (0.01) 
Constant 3.35*** 3.24*** 2.92*** 2.96*** 3.07*** 
 (0.17) (0.17) (0.20) (0.21) (0.23)       
Observations 297 297 297 297 292 
R-squared 0.02 0.08 0.10 0.10 0.12 
Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1  
Table 9. Accuracy of self-reported risk preference for the lottery selection game. r, average risk, is 






Figure 1. Gender difference Over Student/Adults: within Adults: p-value=.135, 63 Females, 26 Males; 




Figure 2. Risk comparison appears to show risk aversion by females. However, the difference is significant 
only for gift cards and school supplies between student. P-values for gift card is .06 and school supplies is 
.02. Adults did not have a gift card round. 
 
 
Figure 3. Average risk of each round is linearly fitted. Risk level of adult females is the most noticeably 









Figure 4.  Showing non-linearity of the choices over each round. Participants appears to take 
more risks as the familiarity with the game increases, however it drops in 3rd, 4th, or 5th round depends on 
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Appendix A – Additional Tables 
 
Table A1. Overview of Variables.  
 
Variable Obs Mean Std. Dev. Min Max 
      
Average Risk (1 -6) 327 3.71 0.92 1 6 
Average of Results (0 tail, 1 head)1 327 0.50 0.18 0 1 
Average Earning (in kyats)2 327 2810 690 1000 4850 
      
Male (0 or 1) 327 0.34 0.48 0 1 
Cash Payment (0 or 1) 327 0.51 0.50 0 1 
Reward Type (1 2 or 3)3 327 1.73 0.83 1 3 
Student (0 or 1) 327 0.73 0.45 0 1 
      
Age (years) 322 22.08 12.55 14 76 
Height (inches) 295 61.95 3.62 49 74 
Total Math Score4 320 8.87 4.78 0 22 
# in Household (persons) 322 5.21 1.76 1 14 
Weekly Allowance5  308 3.90 1.73 1 8 
      
Monthly Income5  118 4.07 2.22 0 10 
Gender of the Head of HH 309 0.83 0.38 0 1 
Mother's Edu6  236 2.59 1.07 1 5 
Father's Edu6 240 2.71 0.90 1 5 
On a scale of  1-10, how much of a risk taker are you in …     
in general? 301 6.30 2.31 0 10 
when having Fun? 305 5.84 2.47 0 10 
regarding health? 300 2.77 3.17 0 10 
 
0 For coin flip: 0 is tail, 1 is head. 
2 1 US Dollar (USD)  = 1355 Kyats(MMK) at the time of experiment, June-August 2017. 
3 Reward types – 1 is cash, 2 is department store gift card, 3 is school supplies. 
4 Arithmetic tasks consist of adding 5 two-digit numbers in 2 minutes – the sum of two rounds; paid 
per correct answer. 
5These are categorical values. E.g. Weekly allowance catagories are <500, 500-1000, 1000-1500, etc 
… See Appendix C – Survey for the exact brackets. 
6 Mother and father’s educations are also categorical: Elementary, Middle, …, Bachelor, Graduate. 
 
 37 
Table A2. Overall Summary Statistics by Site 
 
  
Site 1 – Taunggyi 
(Students) 
Site 2 – Taunggyi 
(Students) 
Site 3A – Kyaukse 
(Students) 
Site 3B - Kyaukse 
(Adults) 
Trial Yangon  
(Mixed) 
Total 
 mean N sd mean N sd mean N sd mean N sd mean N sd mean N sd 
Average Risk 3.88 71 1.05 3.77 104 0.87 3.83 61 0.84 3.45 79 0.84 3.35 12 1.13 3.71 327 0.92 
Average Result 0.49 71 0.10 0.55 104 0.13 0.51 61 0.15 0.42 79 0.27 0.60 12 0.00 0.50 327 0.18 
Earnings 2782 71 479 3062 104 631 2784 61 681 2515 79 831 2867 12 494 2810 327 690 
Male 0.32 71 0.47 0.33 104 0.47 0.46 61 0.50 0.32 79 0.47 0.17 12 0.39 0.34 327 0.48 
Cash 0.68 71 0.47 0.47 104 0.50 0.48 61 0.50 0.38 79 0.49 1.00 12 0.00 0.51 327 0.50 
Student 1.00 71 0.00 1.00 104 0.00 1.00 61 0.00 0.00 79 0.00 0.17 12 0.39 0.73 327 0.45 
                                      
Education 10.00 71 0.00 10.00 104 0.00 10.00 61 0.00 8.34 64 2.81 10.40 10 0.70 9.67 310 1.45 
Math Score 10.72 71 4.34 9.25 102 4.38 9.00 61 3.69 6.83 75 5.81 6.55 11 3.14 8.87 320 4.78 
Age 15.06 71 0.47 15.54 104 0.77 15.25 61 0.47 41.55 74 9.34 35.00 12 17.21 22.08 322 12.55 
Height 62.32 68 2.66 61.39 103 2.79 61.38 55 4.93 62.64 59 4.20 64.20 10 3.68 61.95 295 3.62 
                   
# in household (HH) 5.24 71 2.00 5.54 104 1.69 5.20 60 1.65 4.91 77 1.71 4.00 10 0.82 5.21 322 1.76 
Males in HH 2.30 71 1.29 2.61 104 1.31 2.42 59 1.19 2.26 70 1.18 1.80 10 0.63 2.40 314 1.25 
Females in HH 2.97 70 1.29 2.94 104 1.27 2.76 59 1.19 2.73 70 1.32 2.20 10 1.03 2.84 313 1.27 
Gender of Head of HH 0.86 71 0.35 0.89 104 0.31 0.89 61 0.32 0.60 63 0.49 0.90 10 0.32 0.83 309 0.38 
On a scale of 1-10, how much of a risk taker are you …                 
in general? 6.44 71 1.78 6.10 103 2.28 6.16 58 2.40 6.67 60 2.72 6.11 9 2.93 6.30 301 2.31 
when having fun? 6.04 71 2.10 5.62 104 2.81 5.41 59 2.47 6.26 61 2.26 6.60 10 2.07 5.84 305 2.47 









Table A3. Overall Statistics Between Gender (Students) by Reward Type 
 
  Students 
 Cash  Gift Card  School Supplies 
 Females Males  P-Value(=0)  Females Males P-Value(=0)    Females Males P-Value(=0) 
N 92 36    45 33      15 17   
Average Risk 3.65 3.90 0.155   3.76 4.15 0.060  *  3.48 4.27 0.018 ** 
Average Result 0.49 0.48 0.682   0.54 0.54 0.933    0.60 0.60 .  
Earning 2811 2814 0.980   2910 3149 0.108    3007 3076 0.690  
Student 1 1 .   1 1 .    1 1 .  
Cash 1 1 .   0 0 .    0 0 .   
Education 10.00 9.97 0.110    10.00 10.00 .    10.00 10.00 .  
Age 15.13 15.31 0.135   15.53 15.70 0.373    15.13 15.41 0.085 * 
Height 61.06 64.38 0.000 ***  60.86 63.42 0.000 ***  57.69 61.65 0.039 ** 
Math Score 9.98 9.66 0.717    9.20 9.44 0.801    10.27 8.47 0.202   
# in Household (HH) 5.19 5.14 0.891   5.27 5.97 0.118    5.50 5.59 0.881  
Males in HH 2.11 2.75 0.003 **  2.09 3.42 0.000 ***  2.21 3.00 0.048 ** 
Females in HH 3.12 2.40 0.003 **  3.11 2.55 0.046 *  3.29 2.59 0.140  
Gender of HH Head 0.86 0.89 0.654    0.91 0.91 0.976    0.87 0.88 0.898   
In 1-10 scale, how much of a risk taker are you …                
in general? 6.00 6.42 0.324   6.41 6.15 0.633    6.40 6.00 0.620  
when having fun? 5.14 6.25 0.037 **  6.18 6.24 0.904    5.33 5.69 0.658  





Table A4.  Overall Statistics Between Genders (Adults) by Reward Type 
 
  Adults 
 Cash   School Supplies 
 Females Males P-Value(=0)  Females Males P-Value(=0) 
N 27 13    36 13   
Average Risk 3.39 3.68 0.394   3.34 3.66 0.216  
Average Result 0.50 0.43 0.480   0.40 0.45 0.588  
Earning 2524 2612 0.744   2481 2719 0.377  
Student 0.00 0.00 .   0.00 0.00 .  
Cash 1.00 1.00 .    0.00 0.00 .   
Education 9.46 8.40 0.328   8.39 7.67 0.441  
Age 38.08 43.33 0.228   41.82 43.62 0.526  
Height 63.05 66.25 0.057 *  60.89 64.17 0.015 ** 
Math Score 6.00 6.08 0.965    7.15 8.00 0.674   
# in Household (HH) 4.88 5.33 0.490   4.58 4.92 0.499  
Males in HH 2.46 2.67 0.646   1.90 2.15 0.444  
Females in HH 2.41 2.67 0.591   2.81 2.77 0.932  
Gender of HH Head 0.65 0.89 0.201    0.52 0.75 0.166   
In 1-10 scale, how much of a risk taker are you in … 
in general? 6.85 6.833 0.989   6.37 7.27 0.346  
when having fun? 5.85 5.857 0.994   6.68 6.09 0.457  





Table A5. Regression Results for Equation 3 without interactions with slightly different set up.  
Column1 (1) (2) (3) (4) (5) (6) (7) (8) 
VARIABLES r r r r r r r r 
                  
male 0.40*** 0.38*** 0.37*** 0.39*** 0.43*** 0.44*** 0.42*** 0.39*** 
 (0.11) (0.10) (0.10) (0.11) (0.14) (0.14) (0.11) (0.14) 
student  0.33*** 0.34*** 0.41*** -0.66 -0.14 0.35*** -0.18 
  (0.11) (0.11) (0.12) (0.53) (0.65) (0.13) (0.66) 
cash   -0.09 -0.09 -0.09 -0.07   
   (0.10) (0.10) (0.12) (0.12)   
total math score    -0.02 -0.01 -0.02   
        (0.01) (0.01) (0.01)     
# of people in        -0.03 -0.02 -0.03   -0.04 
household (HH)    (0.04) (0.05) (0.05)  (0.05) 
# of male in HH    0.03 0.04 0.05  0.06 
    (0.06) (0.07) (0.07)  (0.08) 
weekly allowance     0.01 0.01  0.01 
     (0.03) (0.03)  (0.04) 
mother edu     0.06 0.06  0.08 
     (0.07) (0.07)  (0.07) 
father edu     -0.02 -0.04  -0.05 
     (0.08) (0.09)  (0.09) 
edu of subject     -1.43** -0.96  -1.02 
          (0.67) (0.78)   (0.80) 
On scale of 1-10, how much of a risk taker are you … 
in general?      0.07** 0.05** 0.08** 
      (0.03) (0.03) (0.03) 
when having fun?      0.01 0.02 0.01 
      (0.03) (0.02) (0.03) 
regarding health?      -0.00 -0.01 0.00 
      (0.02) (0.02) (0.02) 
Constant 3.57*** 3.34*** 3.39*** 3.59*** 18.71*** 13.22 2.92*** 13.47 
 (0.06) (0.10) (0.11) (0.20) (7.13) (8.29) (0.20) (8.52) 
         
Observations 327 327 327 308 226 221 297 223 
R-squared 0.04 0.07 0.07 0.09 0.10 0.13 0.10 0.11 





Appendix B – Sample Risk Selection Sheet and Arithmetic Task 
 



















Please respond to the following questions as accurately as possible by filling out the blank space or by putting a check mark like 
‘’ the box in front of the appropriate choice. 
ID number: _______________________ (Please fill in your number from today’s game) 
1.A Gender :  Female (0)   Male (1) 
 
(student n=238, adults n=89) 
2.A Age : ____________ 
 
(student n=238, adults n=84) 
3.A Height (inches) : ______________ 
 
 44 




The number of people living in the household: _____________ 
 
(student n=237, adults n=85) 
5.A The number of male in the household :________  
 
(students n=236, adults n=78) 
Number of female in the household: ________ 
 
(students n=235, adults n=78) 
6.A Which grade are you in? (For the parents: What is the highest grade completed?) 
  6th grade     7th grade     8th grade     9th grade    
 45 
  10th grade     Bachelor Degree  Master/PhD  Other   ___________ 
 
(students 238, adults n=72) 
7.A Who is the head of household in your home? 
  Father (1)  Mother (2)  Brother (3)  Sister (4) 
  Father’s Father (5)  Father’s Mother (6)  Mother’s Father (7)  Mother’s Mother  (8) 
  Father’s Brother (9) 
 Other: ___________ (13) 
 Father’s Sister (10)  Mother’s Brother (11)  Mother’s Sister (12) 
 
(students n=238, adults n=72) 
8.A The gender of household head:  
  Female   Male 
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(student n=238, adults n=71) 
9.A What is your mother’s education level? 
  Primary school  Middle school  High school  College 
  Master  PhD/Doctorate   
  (only students, n=228) 
10.A What is your father’s education level? 
  Primary school  Middle school  High school  College 
  Master  PhD/Doctorate   
  (only students, n=232) 
11.A I believe that if I work hard, I will be successful. 
  Strongly agree  Somewhat agree  Neutral  
  Somewhat disagree  Strongly disagree   
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(students n=237, adults n=63) 
12.A Rank the jobs below; write the job you want first and write the job you don’t want last. 
 A. Government Job 
B. Private Company 
C. Chinese Company 
D. Other Foreign Company 










(student n=227, adults n=56) 
 
(students n=218, adults n=43) 
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(student n=217, adults n=43) 
 
(students n=218, adults n=42) 
 
(student n=226, adults n=51) 
13.A In the future, where do you think is the best location for you to get a job and live?  
  Yangon (1)  (Current City, 4) 
  Mandalay (2)  Foreign country (5) 
  Other : _________________ (3)  
 

















2.B If you flip a coin twice, what is the percentage that it will head both times? You do not have to answer this question if you do 
not know how. 
 
 
(students n=200, adults n=52) 
     
 
1.C How concerned are you that you (for adults: your children) might not receive a good education? 





  Not at all worried  Not Applicable to me  
 
(student n=235, adults n=71) 
2.C (For Students) How concerned are you that you might not have a successful marriage?  
  Very worried  A little worried  Neutral 
  Not at all worried  Not Applicable to me  
  
(students n=160, question not asked in Taunggyi HS 1) 
2.C (For Adults) How concerned are you that you children will not have a good marriage when they grow up?  
  Very worried  A little worried  Neutral 




3.C How concerned are you that you (for adults: your children) might not have a steady job? 
  Very worried  A little worried  Neutral 
  Not at all worried  Not Applicable to me  
 
(student n=235, adults n=67) 
4.C When jobs are scarce, men should have more right to a job than women. 
  Strongly agree  Somewhat agree  Neutral 
  Somewhat disagree  Strongly disagree  
 
(students n=236, adults n=66) 
5.C If a woman earns more money than her husband, it’s almost certain to cause problems. 
  Strongly agree  Somewhat agree  Neutral 
  Somewhat disagree  Strongly disagree  
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(students n=164, adults n=60, question not asked in Taunggyi HS 1) 
6.C Being a housewife is just as fulfilling as working for pay. 
  Strongly agree  Somewhat agree  Neutral 
  Somewhat disagree  Strongly disagree  
 
(students n=228, n=61) 
7.C When a mother works for pay, the children suffer. 
  Strongly agree  Somewhat agree  Neutral  
  Somewhat disagree  Strongly disagree   
 
(student n=232, adults n=64) 
 
8.C Men and women should do the same amount of work in the household. 
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  Strongly agree  Somewhat agree  Neutral 
  Somewhat disagree  Strongly disagree  
 
(student n=161, adults n=64, question not asked at Taunggyi HS 1) 
9.C If a child is ill and both parents are working, it should usually be the mother who takes time off from work, to look after the 
child. 
 
  Strongly agree  Somewhat agree  Neutral  
  Somewhat disagree  Strongly disagree   
 
(students n=164, adults n=65, question not asked in Taunggyi HS 1) 
 
10.C Women can’t combine a very demanding career and caring for a family. 
  Strongly agree  Somewhat agree  Neutral 
  Somewhat disagree  Strongly disagree  
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(students n=161, adults n=63, question not asked in Taunggyi HS 1) 
11.C In this region, people have the same chances to get highly promoted, regardless of their gender.  
  Strongly agree  Somewhat agree  Neutral  
  Somewhat disagree  Strongly disagree   
 
(students n=230, adults n=65) 
 
12.C In general, men are better suited for politics than are women. 
  Strongly agree  Somewhat agree  Neutral 
  Somewhat disagree  Strongly disagree  
 
(students n=234, adults n=63) 
13.C Competition brings out the worst in people.  
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  Strongly agree  Somewhat agree  Neutral  
  Somewhat disagree  Strongly disagree   
 





1.D Overall, how patient would you describe yourself as? 
  Extremely patient  Somewhat patient  Patient 
  Impatient  Somewhat impatient  Extremely impatient 
 
(students n=233, adults n=66) 
Question 2D through 13D were asked, but many chose not to answer them. 
2.D Imagine you have won a sum of money. How would you like to be paid? 
  Kyat 1,000 Now  Kyat 1,100 in 1 month  Indifferent 
3.D Imagine you have won a sum of money. How would you like to be paid?  
  Kyat 1,000 Now  Kyat 1,300 in 1 month  Indifferent 
4.D How much additional money is worth waiting for 1 more month? 
 _______________________ RMB 
5.D Imagine you have won a sum of money. How would you like to be paid? 







6.D Imagine you have won a sum of money. How would you like to be paid? 
  Kyat 1,000 Now  Kyat 1,300 in 6 months  Indifferent 
7.D How much additional money is worth waiting for 6 more months? 
 _______________________ RMB 
8.D Imagine you have won a sum of money. How would you like to be paid? 
  Kyat 1,000 Now  Kyat 1,100 in 1 year  Indifferent 
9.D Imagine you have won a sum of money. How would you like to be paid? 
  Kyat 1,000 Now  Kyat 1,300 in 1 year  Indifferent 
10.D How much additional money is worth waiting for 6 more months? 
 _______________________ Kyats 
11.D Imagine you want to buy a lottery ticket. Which one would you prefer? 
  Lottery A: an equal chance of winning  Kyat 500 or losing Kyat1500   OR 
  Lottery B: where you will certainly lose Kyat 500 
12.D Imagine you want to buy a lottery ticket. Which one would you prefer? 
  Lottery A: an equal chance of winning  Kyat 500 or losing Kyat1500    OR 
  Lottery B: where you will certainly lose Kyat 250  
13.D Imagine you want to buy a lottery ticket. Which one would you prefer? 
  Lottery A: an equal chance of winning  Kyat 250 or losing Kyat1500   OR 
  Lottery B: where you will certainly lose Kyat 100  
14.D How do you see yourself: are you generally a person who is fully prepared to take risks or do you try to avoid taking risks? 
Please tick a box on the scale, where the value 0 means: ‘not at all willing to take risks’ and the value 10 means: ‘very willing 
to take risks’. 
  1  2  3  4  5  6  7  8  9  10 
 
(students n=234, adults n=67) 
15.D More specifically when it comes to leisure and sport activities and things you do just for fun: are you a person who is fully 
prepared to take risks or do you try to avoid taking risks? Please tick a box on the scale, where the value 0 means: ‘not at all 
willing to take risks’ and the value 10 means: ‘very willing to take risks’. 
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  1  2  3  4  5  6  7  8  9  10 
 
 
(student n=236, adults n=69) 
16.D More specifically when it comes to your health (think about smoking, drinking, diet, etc…): are you a person who is fully 
prepared to take risks or do you try to avoid taking risks? Please tick a box on the scale, where the value 0 means: ‘not at all 
willing to take risks’ and the value 10 means: ‘very willing to take risks’. 
  1  2  3  4  5  6  7  8  9  10 
 
(students n=232, adults n=68) 
  
17.D If you have any comments or other suggestions on today’s experiments, would you please explain here: 
Very good. Good. I am very happy with this.  
This is good for our student and country.  
This is good. It was knowledgeable. get knowledge and experience.  
Should explain about the survey questions first. None. Good.  
This will be good for middle and high school students. So should do this for them too.  
I like how possible things are when somebody tries.  
I have learned a lot from this. This makes me think and mentally challenging.  
Need more time for the competition part.  
None.  
Good. This is good.  
Not happy, but interested. fun, get knowldege and and friends.  
This is good. Please continue doing more. None. 
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You should have more assistants. I think you should do this with students too. like it.  
We should do it more often here. Thank you.  
I would like to know the purpose of this. Thank you.  
This is interesting.  
This is exciting.  
I get to use my ability, so its fun and Like it.  
Fun, get money, experience, ability. no comment. Continue doing this. 
Thank you for this experiment. It opens my mind and I am now focused in life. This should be 
done every year and made progressively more question to give us knowledge and experience.  
This makes us think and use our braings so it's good for us students. 
I have no critique to give. This is exciting, but I like it and it's fun.  
I don't know how to feel about C6. This gives me experience and help me know more about 
myself.  
You should explains this to those who wouldn't understand these.  
This should be done every year for experience.   
Answering these questions were not easy. It was a little difficult. Do you want students to 
understand and be knowledgeable about money?  
All high school students should do this annually. Not much to say. We should do it every year, 
but should do it during free time.  
We should do it every year, but should do it during free time like during study hall or PE. We 
could use one more minute to add numbers.  
If I work hard starting today I could get a PhD, otherwise I'd just be a high school grad. I would 
like you to tell me the purpose of this. 
This is fun. There should be more of this. Adding was fun too. Good. I learned to calm and 
improve and take chances.  
Need more time for adding. Come back and do more. 
Good. But tempting students with money is not good. 
This makes me happy and excited. 
I hope you would do more of this. It expands my horizon, and fun. 
This should be done at every school. 
Good. Expands my horizon and increases critical thinking. 
It helps me make decision and improves thinking. It's good 
This is fun. There should be more. 
I would like you to tell me the purpose of this. 
I think this is very good. Hope there will be more. 
Should give 4 min for part 2. Part 1 and 3 are fun. I would like to do it again. 
I believe more in myself, mentally more aware. Thank you. 
good, but font's too small 
It's fun. I now know I am a risk taker. 
I would like three minutes for adding numbers. 
It's fun. I can think better now, more knowledgeable, experienced, and better at speaking. 
Why are you taking this survey. 
This is good and fun! 
This is good because I have not thought about these things before. 
 60 
This activity help me value time and use my head. Very good. 
It's knowledgeable. Excited. 
Helps me think analytically and exciting. 
I count on myself more now. 
This is experience, interesting, knowledge, critical thining for our lives. I hope this will be done 
for every school. Thank you for doing these good things. 
This is fun, a very good idea, and I would like you to do it every year. 
I learned a lot. 
I will be better tomorrow than today. 
This is very exciting. I want to travel a lot like you. I want to be fluent in English. This is exciting 
and fun. I would like to suggest that you keep doing this. 
It's nice doing this. 
Math, Knowledge. Money. Fun. 
Happy and exciting. 
It helps me with critical thinking. 
I think this helps us understand our behavior and family attributes. I recommend that you also 
ask about the consequences of using drugs. 
I have no critique 
I have been wanting to do these practical exercises. If we do these regularly, students will have 
more confidence and have better mathematical sense. It would be great to do more like what 
we did today. I would like to advise. 
This is good and satisfying. 
I learned and got money. Should do more of these in rural schools. 
This survey makes me feel better. Thank you. 
This is exciting, fun, and make us better. I wish all of you happiness, good health, and long lives. 
I would like more of general knowledge, educational, mathematical, practical questions to be 
asked more. Tell us what we don't know. 
I learned a lot about myself and my abilities from what we did today. This makes me wants to 
work harder. This should be done every year. 
This is fun and exciting. The game was fun no matter what. 





Appendix D – Overall Interactive Total Regressions 
 
This appendix is for those who wish to examine the dynamics of the variables involved. All tables are 
interaction of the key variables.  
 
Table D1. Overall Regression on Average Risk. Most variables are consistent in the direction of effect, 
once standard errors are accounted for.  
 
 (1) (2) (3) (4) (5) 
VARIABLES r r r r r 
            
1.male 0.30 0.28 0.26 0.20 0.39 
 (0.21) (0.30) (0.30) (0.32) (0.42) 
1.student 0.30** 0.25 0.27 0.25 0.35 
 (0.13) (0.20) (0.20) (0.22) (0.24) 
1.male#1.student 0.10 -0.03 0.07 0.13 -0.11 
 (0.24) (0.35) (0.35) (0.37) (0.46) 
2.reward  0.11 0.10 0.11 0.10 
  (0.16) (0.16) (0.16) (0.16) 
3.reward  -0.05 -0.14 -0.12 -0.08 
  (0.23) (0.23) (0.26) (0.28) 
1.male#2.reward  0.14 0.13 0.14 0.10 
  (0.27) (0.27) (0.27) (0.28) 
1.male#3.reward  0.03 0.12 0.12 0.10 
  (0.42) (0.42) (0.44) (0.54) 
1.student#3.reward  -0.12 -0.02 0.02 -0.04 
  (0.34) (0.33) (0.36) (0.38) 
1.male#1.student#3.reward  0.50 0.32 0.26 0.43 
  (0.55) (0.55) (0.58) (0.66) 
totalmathscore   -0.01 -0.01 -0.01 
   (0.01) (0.01) (0.01) 
inhh    -0.04 -0.06 
    (0.08) (0.08) 
femaleinhh    0.01 0.01 
    (0.08) (0.08) 
maleinhh    0.02 0.08 
    (0.08) (0.09) 
rselfratedaily     0.04 
     (0.03) 
rselfratefun     0.02 
     (0.03) 
rselfratehealth     -0.01 
     (0.02) 
Constant 3.37*** 3.39*** 3.48*** 3.65*** 3.21*** 
 (0.11) (0.17) (0.19) (0.26) (0.33) 
      
Observations 327 327 320 307 283 
R-squared 0.07 0.08 0.10 0.09 0.13 




Table D2. Overall Regression on Average Earning. Students earned higher because coin flips win rate was 
.52 vs .44 for parents. For reward3 (school supplies), student win rate was .60 vs .41 of the parents, which 
explains the significances on students and 3.reward. There is no indication of any anomalies and direction 
of effects are consistent. 
 
Column1 (1) (2) (3) (4) (5) 
VARIABLES risk payout risk payout risk payout risk payout risk payout 
            
avg_result 2,681.89*** 2,728.44*** 2,769.06*** 2,801.93*** 2,821.01*** 
 (149.07) (152.43) (155.90) (162.90) (184.64) 
1.male 173.71 266.25* 268.51* 255.12 265.82 
 (110.52) (159.94) (160.66) (169.69) (227.03) 
1.student 153.42** 294.48*** 303.71*** 309.61*** 296.89** 
 (71.97) (103.50) (108.15) (116.64) (128.86) 
1.male#1.student -64.47 -235.55 -235.80 -230.07 -219.22 
 (127.71) (184.92) (185.62) (195.42) (248.34) 
2.reward  -33.86 -37.74 -45.86 -49.61 
  (86.34) (85.71) (85.77) (88.63) 
3.reward  219.22* 246.70** 243.33* 209.89 
  (121.28) (125.25) (136.84) (154.25) 
1.male#2.reward  215.59 255.42* 232.12 196.91 
  (142.79) (142.89) (144.39) (149.24) 
1.male#3.reward  -153.50 -177.00 -161.58 -164.15 
  (221.77) (225.34) (233.97) (291.53) 
1.student#3.reward  -314.06* -345.16* -402.67** -370.94* 
  (181.07) (183.40) (193.98) (208.79) 
1.male#1.student#3.reward  192.61 209.72 231.91 280.72 
  (292.98) (295.13) (303.61) (354.99) 
totalmathscore   -2.44 -1.82 -1.30 
   (5.72) (5.88) (6.44) 
inhh    -27.66 -33.68 
    (40.08) (41.18) 
femaleinhh    25.62 22.78 
    (40.54) (41.50) 
maleinhh    47.91 60.49 
    (44.48) (46.05) 
rselfratedaily     -4.61 
     (14.65) 
rselfratefun     7.37 
     (14.15) 
rselfratehealth     -6.82 
     (9.70) 
Constant 1,315.77*** 1,169.96*** 1,165.03*** 1,109.67*** 1,128.65*** 
 (88.85) (118.34) (126.74) (157.16) (206.87) 
      
Observations 327 327 320 307 283 
R-squared 0.53 0.54 0.55 0.54 0.52 




Table D3. Choices over time. No Inconsistencies once standard errors are accounted for. Students adapt 
to the maximum earning choice faster than adults. 
 
Column1 (1) (2) (3) (4) (5) 
VARIABLES r(t) r(t) r(t) r(t) r(t) 
            
t 0.15*** 0.15*** 0.15*** 0.14*** 0.16*** 
 (0.04) (0.04) (0.04) (0.04) (0.05) 
win -0.12 -0.13 -0.13 -0.13 -0.17* 
 (0.10) (0.10) (0.10) (0.10) (0.10) 
1.male 0.40* 0.41 0.38 0.30 0.36 
 (0.22) (0.31) (0.31) (0.33) (0.44) 
1.student 0.43*** 0.39* 0.42** 0.40* 0.45* 
 (0.14) (0.20) (0.21) (0.23) (0.25) 
1.male#1.student 0.06 -0.16 -0.05 0.01 -0.10 
 (0.25) (0.36) (0.36) (0.38) (0.48) 
2.reward  0.12 0.11 0.13 0.13 
  (0.17) (0.17) (0.17) (0.17) 
3.reward  -0.02 -0.11 -0.14 -0.09 
  (0.24) (0.24) (0.27) (0.30) 
1.male#2.reward  0.27 0.26 0.28 0.24 
  (0.28) (0.28) (0.28) (0.29) 
1.male#3.reward  -0.02 0.07 0.15 0.23 
  (0.43) (0.43) (0.46) (0.57) 
1.student#3.reward  -0.16 -0.07 0.02 -0.04 
  (0.35) (0.35) (0.38) (0.40) 
1.male#1.student#3.reward  0.57 0.37 0.25 0.25 
  (0.57) (0.57) (0.60) (0.69) 
totalmathscore   -0.01 -0.02 -0.02* 
   (0.01) (0.01) (0.01) 
inhh    -0.08 -0.10 
    (0.08) (0.08) 
femaleinhh    0.02 0.02 
    (0.08) (0.08) 
maleinhh    0.05 0.11 
    (0.09) (0.09) 
rselfratedaily     0.02 
     (0.03) 
rselfratefun     0.03 
     (0.03) 
rselfratehealth     -0.03 
     (0.02) 
Constant 2.96*** 2.98*** 3.11*** 3.43*** 3.10*** 
 (0.20) (0.24) (0.25) (0.31) (0.38)       
Observations 1,308 1,308 1,280 1,228 1,132 
Number of id 327 327 320 307 283 




Table D4. Regression of first order condition, 
𝑑𝑟
𝑑𝑡
 with interactions and additional explanatory variables. 
 
Column1 (1) (2) (3) (4) (5) 
VARIABLES γ γ γ γ γ 
            
t -0.11* -0.11* -0.12* -0.12* -0.11* 
 (0.06) (0.06) (0.06) (0.06) (0.07) 
win -0.23* -0.23* -0.25* -0.25* -0.32** 
 (0.14) (0.14) (0.14) (0.14) (0.15) 
1.male 0.17 0.34 0.31 0.34 0.19 
 (0.29) (0.42) (0.42) (0.45) (0.59) 
1.student 0.20 0.32 0.28 0.32 0.25 
 (0.18) (0.27) (0.28) (0.31) (0.34) 
1.male#1.student -0.08 -0.41 -0.37 -0.44 -0.29 
 (0.33) (0.48) (0.49) (0.52) (0.65) 
2.reward  0.03 0.04 0.05 0.08 
  (0.22) (0.23) (0.23) (0.23) 
3.reward  0.22 0.18 0.08 0.15 
  (0.31) (0.33) (0.36) (0.40) 
1.male#2.reward  0.33 0.29 0.29 0.27 
  (0.37) (0.38) (0.38) (0.39) 
1.male#3.reward  -0.31 -0.30 -0.20 -0.08 
  (0.58) (0.59) (0.62) (0.76) 
1.student#3.reward  -0.28 -0.24 -0.10 -0.15 
  (0.46) (0.47) (0.51) (0.54) 
1.male#1.student#3.reward  0.48 0.46 0.35 0.09 
  (0.76) (0.78) (0.80) (0.93) 
totalmathscore   0.00 0.00 -0.01 
   (0.02) (0.02) (0.02) 
inhh    -0.09 -0.07 
    (0.11) (0.11) 
femaleinhh    0.05 0.03 
    (0.11) (0.11) 
maleinhh    0.10 0.10 
    (0.12) (0.12) 
rselfratedaily     -0.02 
     (0.04) 
rselfratefun     0.00 
     (0.04) 
rselfratehealth     -0.01 
     (0.03) 
Constant 0.63** 0.50 0.56 0.64 0.90* 
 (0.27) (0.33) (0.35) (0.43) (0.52) 
      
Observations 1,308 1,308 1,280 1,228 1,132 
Number of id 327 327 320 307 283 
Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1  
 
 
 
